Effect of calmodulin antagonists on phospholipase D activity in SH-SY5Y cells.
The aim of this study was to investigate the involvement of calmodulin in phospholipase D activation in SH-SY5Y cells. Cells prelabelled with [3H]-palmitic acid were incubated with calmodulin antagonists and/or other compounds. Phosphatidylethanol, a specific marker for phospholipase D activity, and phosphatidic acid were analysed. The calmodulin antagonists, calmidazolium and trifluoperazine, induced an extensive increase in phosphatidylethanol formation, and thus increased basal phospholipase D activity, in a dose- and time-dependent manner. The effect of calmidazolium on carbachol-induced activation of muscarinic receptors was also studied. Calmidazolium did not significantly affect the amount of phosphatidylethanol formed following carbachol addition. However, taking into account the increase in basal activity observed after calmidazolium addition, calmidazolium probably inhibits the muscarinic receptor-induced phospholipase D activation. In addition to phosphatidylethanol, basal phosphatidic acid levels were also increased after calmidazolium and trifluoperazine addition. Incubation with calmidazolium (10 microM) for 10 min induced a two-fold increase in phosphatidic acid. The calmidazolium-induced increase in basal phospholipase D activity was not affected by the protein kinase inhibitors H7 and staurosporine. On the other hand tyrosine kinase inhibitors abolished the calmidazolium-induced activation of phospholipase D. Calmidazolium also induced tyrosine phosphorylation in parallel to the phospholipase D activation. In conclusion, our data indicate that calmodulin antagonists induce phospholipase D activity in SH-SY5Y cells via a tyrosine kinase dependent pathway. This may point to a negative control of phospholipase D by calmodulin although a calmodulin-independent mechanism cannot be excluded. Calmodulin antagonists may be useful tools to further elucidate the mechanisms of phospholipase D regulation.